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ABSTRACT : PROBLEM TO BE SOLVED: To provide the formation of an interconnection structure 

which reduces void formations in the interconnection structure by depositing a conformal 
film in an aperture of a large aspect ratio. 

SOLUTION: On a semiconductor substrate 10, a dielectric layer 28 is deposited to form a 
conductive interconnection part 38 in a semiconductor element. Then the dielectric layer is 
patterned to form an interconnection opening 29. A barrier layer 30 of tantalum nitride is 
formed in the interconnection aperture 29. On the barrier layer, a catalyst layer 31 is - 
formed of palladium and tin colloid. Then, a layer 32 of electroless copper is formed on the 
catalyst layer. On the electroless copper layer, a layer 34 of electroplating copper is 
formed, and the electroless copper layer functions as a seed layer for the electroplating 
copper layer. The part of the electroplating copper layer is removed, and an 
interconnection part of copper is formed in the interconnection aperture. 
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?'(ion-l>«iiii roil ling) , RJE-tt'f • tf— • X-y-f- 

> fcJ:irr?X"? • x-/f-> /oj; 55rfl!**»^0 

■5.. *Sl:K* l )o|!7'o-t:X5:l:m* , )->&ro-bXi:ffl^ 
S< L^t fifit*«/|>S t MttffiSttftS 3 9 f)^l£* 5 

[0019] mz. mn.imz.mwims 9±iz. w r 

X-eltffiS? it v 'J 3 > $>jtc* « . * 6 1 ^4 . r * 
4o<4. 7'77:-7JtffiKa€i' , j3>c7)i. m\mm<r> 
mmt'tizb^m.X'h^. *«tt«5»«»3 9± 

fttaKffi^3 9^^AJK^* 5 . ±tc{sa-r^i^tt^ 

3MEtt1flSffi8E»3 9*^A^BKI»^, 0 

[ 0 0 2 0 ] A 'J 714 0±lZ. U'OWaiS*l*^4 8 
«r»l«t4. -HS6(5iJT'{4» U^WBItt«#«4 8tt. 

4 4fcit f !^*J14 6*^fiitl). 

[0021] i^m(*«4 2ti, r?x-?mnMtW)* 

btlZttfX'Z. TEOSSrV-^ • LXtm 



BNSDOCID <JP 411288940A J> 




Tft. fcft^tt, BW*14 2{i. PSGOl, BPS 
GWJf. S0GC7)«. *'.MsKl. ftftWttttflc* 

[00 22] ivf • *h-y7ll4 4tt, T^Xvifijl 
[00 2 3] fflCfel4 6li. TEOSSrV-X • #X 

tixm^-xm^ itc . r 7 x-7)mmmm t-ri 

ZttfX'Zh. lftCttl4 6(i. PSG<7) 

1, BPSGWl. SOG^Jf, tf'J-f $ Kl, iKiSH; 

ft* 4 8li. *£4l«f**BlVvCJBtf-f *£Wis5rVi 
£i:M:etf>fciiJ:-5. Witf. l^HBJRWMM 8 
(i, T^XvlgSKfttft. PSG, BPSG, SOG, 
rK'J-f S F. ffii»«**6»**OJ:5'S:. m-commw 

[ 0 0 2 4 ] I26 IC&^T . l^^HaiSl:f*ii4 8<0- 
a5ii<J:L c A'J7Jl4 0^.)— gCJCA^-- >-7"rfi : ^. U 
A WS]^H:tisl4 SfKCTiTA- • -< >-W h'^P(dua 
l inlaid opening) 5 0 rJBl£"3"& * 0 6 JCtf;-^ J: 
(C fiT'l KBHP5 0t±t85S«E»5 2fc 

«W W7S54 4*^rtt0 . / W r« 5 4 JiSWttffii: 
«aSB3 9co-g|5^RtliS-l*-4. A^--y/-7nt 

2rMfl> (SIC . X y ^ • X h •/ 7°Jf 4 4 tfl^ffcl 

4 2*fiai-r4« 

[00 2 5] &(C. l27(-fc^T, ^miS^''JTJ15 2 
rfj-TH- • >f > W HHP 5 OrtCTIMf -HSfe 
MTU . 3Mttt> < 'J T« 5 2 ( iMit? >' COIT?) 

m. ?v9)V<rm. 1-9v- fyfAr-ym (T i w) 
IPi:-r&-*}:t,^irrft6. 8PKtt^'JrJB5 2{i. ft 

hZt^X 

[ 0 0 2 6 ] tl!**>fe<oa««:fflv^TW«ttA-ij 
715 2±C. *f«IMffll7 , D't^WL-ft{=Wll 5 3 
HWfcWCIi. &*&15 3 i^A- 

$<pd-sn) aaj vfrb&h. z^mmmx 

C. fiteSSIrtT'*«&'<y 715 2Kx-y^>/£fi 
v>. ^Stt'N''J715 20WB±£IMMI»& , ®JKS*VC 

ar. nw> • 'N'j7«^±ffi±(ziM$m#-i.j>^ 

tyhmW>i\&£thZbi) l X'$Z>< RDKC. 
tt» <y 715 2*^y^/l £*:<iSfb:?> 

Wit ?>?>l ■ ><0 7lO±ffi±<-flM $ #l & A ^ <9> 6 




WHPF 1 1-288940 



15 2£x- y *>^ 9. fcfe&l 5 3 eOTift 
<0S«ttA- <J 71 5 2 l»jSittt* { f6]±-ri» £ b A* 
fc*»->Tl**. i*L »«tt^'JT«5 24 1 K'(k«K0»lft 
*4tK^**. Iirjf>«7)x-y^y/ • rn-txti^Wt 

IB^"Ctt«*3 1*»lftLTt»J:o. WiBT. 
KSrffl^T. T5^->-*^)SI>fi!l!«l«:SSmtt^' l JTl 
5 2±C»*rSii:3&n>ri6T**. H«Mc, Wt'<9 

'J 71 5 2itC»Jjt"rft w t tBTI6T*« . 
[0027] JXtC. &*H*«7'o-fc.xfcfl!vvc. ttSI 
«5 3±{:ilttti/-I<15 4«r»rtW*. 

u KSfip 5 o r?c«-ri.(z(i^+^T-$)i. . -mm 

TU. 8WttS/-HJi5 4«. ^5 0 0^-v^'xhn- 

5>es»k (edta) intsmvunh^fsmim^ 

[002 8] fci^li. il««|**'i9«»(>-5*j|ffit 
ffl^T. 4fc{iirtDBrn-fe^t:J:->TJl«MI5 3±t: 
*>^*^rffi=SrffiW»WttfliIl«:ffl^T:. SStt^-h'l 
5 4 SrJejS-tii k fcTO&C** . Mitf. llWttV- 

X'tfaZ), 

[0029] aflBBJiStrQ-fe*!*. HI 5 

4 riS77.^^ hito^Pdn >7*--?Mzm.ffii-& 

[0 03 0] mz, l!8lwij^T. limrto^To-tT. 

srfflv^^tty- ki 5 4±.izmm&&mm£m®.-t 
&&mmummx'h'). mcuj, bsk^ <cu 2 

SO,) , BSiS (H 2 S0 4 ) . JsiVttK (HC 1 ) « 
i«»3t«»fiffr«. Ba3fc*J^TjtfcKWLfcJ: ^ 

**tty-HJi5 4»i. nawwwft-j^rn-b^ofc 
Kit Lxmtt t iwtt&Mtaxx- 

sm<4^«i r wmzfcmt *> z t *>'t-& & . (bj»^ 
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tt£8M£ttS'-K15 4fc:J-oT. M^XfttnTX*. 
7 h itWBHPrt C*t ^-Sctt (conf ormal ity) T*Tttt& 

[0031] 08(Cfc^T, Stttt&fll. ^mtt^- 
F15 4. tt£15 3. Jm f iW;tt'<yT15 2*>« 
#*Rfe*l. taT/U ■ -f >-M HMD 5 OrtKlffli 

5 3^80^58. »«tty-H15 4WH0aHJ-5 
9 , is J: 0 «iJ- 6 0 *» A>*4 . M% 

n^mmioXi/mm^- ki 5 a tfmx-h o . mmi 

ffi»Tn-fcxi4, H4C*i^TifeCttWLfeJ:?t:. ii 
iHt**, ;xyg7yt-^/., T;L'5-f, 1. 2, 

4 - h y TV/1-. « itxitt-f *yykfrt>&hmmmx7 
ysrfflv^. Jbi^ti. *«ttffls:««S6 2ii. 4* 

>- • b'— A • £ U ion-beam milling), JsLJott 4 3" 
y • b*-i» • x-yf-y^". iUVT^Xv • X-y^>?' 

rt^ * To** fc ifcfc: J*). iSTX^? 

6 2 {^BrtW«r«6 fc 4 C fc **Btf> t>ti& o . 

[ o o 3 2 ] act, OTttffls&sae 2±ica>j ri 

6 4i»*-f4. — SOfeWC'tt. Ayr«6 4liT7X 

4 is. ryx^mmmmt^'jayc^m. mitmmnm 

Jii^tClWWtltflfflH-t**. Ay 71 6 4*4. SSItt 
fflS«it»6 2rt«A*KW. -LtflMtfitt**! 

*ttffi£««S6 2jWB*»4>****. AU716 4I4 

[00 3 33 ft. BSfc^LHSCEttUrlSfcttO 

[00 343 09 tTPf ^wwmnmmiz 1 

*WK14. 09J4. l-^M F • 

9!«> d <^|ttt«rtt . H 4 C ip U:*« BH*it± CIS 

mmnmtrhzttsz't. TEosrv-x • #x 
tixm^xm&rh. 26*^14. i8«*«7oi4. a 

Iti/'jaycoM. PSGam. bpsg<oi. sogo 

1. mmiti/'jiycom, # , .m5kjb. fi&miett 
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■rare**, wiif. mmfomioii. r^x-mms. 

[0035] i$^ftl7 0*>8MM3j:l^'J71 

4 0 ogp^i- mm. mwtttsmm s s 
tiiZit&'UTmnzfB&ri. ac. 02*3^03 

1. SWtti'-K*. *Jit««tt4IWIS:^THa 

<Wc. 04t:*Jt»-CjttcittBBtfcJ:5 
(=. Smttx-Fl. fti&JI. fcJ:t f « 

*ftA'J7l«0fiWi-«r|!tefcL. ^-fTBBPrttSWtt« 

7 614. «mtt^' l JT«(7)^0a5^7 2. MflElOHO 
$#7 3. g«1iv-KJiO&9$ft7 4, JsJ:t«« 

[ 0 0 3 6 ] mz. mW&85&im7 6±iz^y* ■ 
Xh-vTM 7 8i1&giri. X-y-f- ■ ^h-y 7*178 

is. r^xvitSKS-fi:^ ') 3 yoJit-rs r t 

i>S^J4. x-y^- • Xhv7'178{4. 7'7XvJt 

agfts/'jnywi, sflsa«<oi9i:r4ikt."rtt 

[0037] JXC. I'yt'Xh 7717 8±fc:|JJTtt* 

l8 0t«ki-6. tsm«!*8 0i4. r5Xvtt«iSft 

W)MtriZtH t V^. TEOSZV-X ■ tiZtl 

xm^xftmh. hi^it. mm*i8oi4. mt : s 

VziycoJB, psg<dm. BPSG«ofl. sogcoi, 
Mmit Is 'J 3 > « . * >M 5 F 1 , ffi!S€^f6Jf fW t 

r&zkfsn&Ttih. JniT. Buaoism^ms 

*4. mm. IS€f*«80t4. 7*5Xvit«iWfcftw 
It. ^itcffiaW-ftKHfll^Ua^l^^fttw 

[00 38] ijjc. tsm^isoo^tjii/x-y^- • 

X h -yTl 7 8cogi5#$rl^*U. KttffiS««»7 6 

<D^ft~&tti2itmE.mwt®mnzBtiLr&. act. 

uri. tttaui. awtt^-Fi. tsxi/mwi&mii 

&WTmufi\zjmr&. act. H4t:*j^T5tcR 
Bjuci-jt. i*tt^-Ki. &t« 

i, tstxmmtWTmtM&iii&i* twrmu 

ttffi5«egP8 6{4. W«tt^ , JTl«MS0*4}-8 2, 

MMKoiK oa5#8 3 , mm/&is- Ymom*)iwt& 

4. *Jj:tf»«ttAHO»»)*»8 5*»^K4. 

[0039] <MC, S«ttffl5tl^8 6 W±t. AH 
ri8 8Sr»«-*-4. -HtSMfJ4. A'JT«88(4r 

*8 8(4. r^xviftagaftv'ja^i. 
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comWct&ltl *mT'ft h , 9W3tfB5£8E& 8 6 
*JirgK:J6«rr6^)S:l»±-r6J:otffffl-r4. flU 

[ 0 0 4 0 ] ft. Iifi&9ia«r»9igtftf. ^mttffiS 

-) , 

[0041)01 0 Ji. #JMH<9JJ'Jtf>3tilWC 

ftfrtttcli. Hi 0(4, fi TH Y- *9y 

A 2 > rB^v^l^LlSSJg^om*: 
TF-f, HlOT'te. h-7>>'X^ 1 4HXZ/7 -f — H--F 
ttKMtt 1 2 *rffM . VyyitXtlAtiXV 
7 <. - il VitWHiA 1 2 «0±K l^HBTCHHWI 9 0* 
©tft-f*. -HftWC-ti. U-</HBlB«fMI9 0{i, R 
tEfrJS 9 2. I-/f -Xh «•/ 7*1 9 4 «fc Vf^lif*! 9 

[ 0 0 4 2 J 13mffcfl9 2(4. ?y x-?tmmm?)M 
>-thZttfX'% . TEOSr'/-^ • #7.>lTffl^ 
TitSffi. &&U4. iJNEft*9 21i. PSGWi, 
BPSGOl, SOG^. df'HiHl, 
Sife^ fthZ'c t WCfc h , 

[004 3] X -/■=?• • 7.F-/T19 4(4, 7 = 7Xvtta 

SEgft^n^it-f &&U4, x 

y f 'Zh y 7« 9 4 (4 . Ty X-7mmW.it> U 3 >S9 

[oo44] \im.wm9 6ti. ryx-?m.nmtn<r>m 

b-fhZbtfX'* , TEOSzrV-x • LTfflV> 
■CitSt-f*. ft&^(4, fS€ftl9 6(4, PSG031. 
BPSGiOl. SOGC7)!. -■K'J'f SF1, fficf81;$*6 

mmmtthitij^x'hh. «. u^naus«*i 

9 0(4. RfciBttfl^SBvvcjt&ftrijfcWisfir^ 
M t(i!2^>oil«ta. fltetf. l*-"OHiBI«WWI9 0 
(4. 7yX-?tm&itn. PSG, BPSG, SOG. 
tflM SF. flSK«Wfi*MMW>J:?*. *-«0»«* 
IWt £ B n t * C 4: t "Tlfif * * . 
[ 0 0 4 5 ] , K/UBBWMtl 9 0 O-gCtCVs^ 
-x>-/£m\ l/^H3»*#19 0rt{;. raTA- 

-7./FM > H®1 6 

>•?'• 7"o-t7.?)[£j. Km(*:J19 6(3X-/^y^$:m^ 

*as«aas:^*-f * me . x y ^ • t. f 7-194 # 

RWWB9 2SrRK-f4. 

[004 6] &lc. 07 4j«fct s 08t:tJ^-C3ttl!lHBL 

tzxotz. mm&ojrm. amm. *«tty-ni. 

JfMt4, ftd. 08fcfcv votes' Lfc J: otc. a* 
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asmsfflsfiSBP 1 0 2rfiM-rSc s«tt 

fflSSttft 1 0 2(4. SWtt^U TmrtBM&W 7 , 
') 9 8 . Site >— FliOS 0 Slvfr 9 
9 , S J: If **tt^i51(7)H 0 1 0 0 . 
[ 0 0 4 7 ] Kfc . ^SttfflSjSrtgii 1 0 2 ±(C/ x 'J T 

®\ oAZBfcth* -msmtii. ^yrn 0 4ii 

I 0 2±(r<;;X(C!^*«$rit«-t-i>* ? . vOJTll 0 

a''J711 0 4l4fllH£ti'< l JTi:L-C«tgf 4. 
[ 0 0 4 S ] ifct:. 'J ri 1 0 4 ±(c. v ^;na»w 
Mcll 1 2*»*-t4, -HMyt'te. U^rt-BIWt* 

II 1214. 1^*110 6. I7t^h"/7110 
St>J:L K l^m*fll 1 0*^^4. 

[0049] 1.0 6(4. 7*7XvJt«IS£1*|0 

1>^4- TEOSS-V-X • *'^.fc LT.ffl 
V^Xmkfh, ft&V>(4, f^m#1106(4. PSGC0 
«, BPSG<7)«. SOGWl. -K'J>f5Fl. (ftl^m 

[ 0 0 5 0 ] X-/f- • X h y7'S 1 0 8(4. 7*7X-7it 
IfiiSMfti'- 'J 3 > iOl t "fl. Z t hh V ^(4 . 

I-yf • Xh y 7'11 0 S (4. 77 X-7tt«g(L^ 'J 3 

[0051] tm#n 1 1 0(4. r^xvitOTtflsiiio 

mt-t&ZtffX't . TEOS«rV-X • ^'Xt LTffl 
i^ttWti. ft4^l4. Rtftll 10(4. PSGiT) 

i. bpsgct)!. sogoi, .-K'j-fSFi. mm 

(*11 1 2(4. UtriBWKWMIirfflv^-CJBrtct-tjMB 
IZ&^Ztiil&hhixXo. m/JS. lx"OHBW*Ji 
112(4. T5^1tWI!Ht«l. PSG. BPSG. S 
OG. tflM S F. filJW*ieiH«W)i7<f. 

[ 0 0 5 2 ] ^(-. U^HaiWW** 1 1 20-gP(CA- 
^-x>^-$rffv\ U^UBimfMl 1 2PVC, ra 

liSWttfflSlSBKPl 0 2»-»Sr«aiS'ti:4. 
xv^ • 7'D-t^ra. 1 1 OClyfy/t: 

ffivffl5«iBEaP2r»JS-r4ISC. i7f • 7. F -yTl 1 
0 8* J !Sl;f*Jl 1 0 6 r fiSBI-r i> . 
[00 53] iXC 07iJil/@8(cij^T3t(Cl^L 

«fc -j tc ; swtfi ' < 'J rm . tmm . mm^. > - f« , 
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jf^tt^-Hl, mum. tiximm&>< 

nmr&ui i 8 a. sm^'uriiososu^i i 
4. oa5*i i 5, zimtt^- Flos') as 

[0054] MZ . *I€ttffl2&^ 1 1 8±£A 'J T 

Hi 2ozB&th« -mmx'U. rsyrmi 2 on 

r/ii 2o&. 7°7X-?t&nmm<ti'V3y?>m. 

1 1 8±izitmzmmft!gzmm?hi!>\ wrmi 2 

sir 4&*fc*rtK*tnw &<?>imittz> ± 5 ttiufl-r 
sreiHasftasi is#ii^j£&i§ 

[0056] fcUKORHJIj&xb. *»Bfl{c j;ixjf . ftT^. 

9 v y&mu n tz . juaaw $ < imttoft v 
Mffl-f&i><r>X'hz>. 

[Hi ] **B^-nttwt:j:57-DHrxie*St*i 

[02] **>WO-»tMK:J:*rD-b^ia**-rtli 

B0, 

[H3 ] *«W)-*JtWK:J:ftra-b>Ma**-rtS 

[04 ] W^-HWJCkSTo-t^igS-^-rSfi 
B0. 

[05 ] *»B^-3t>tWCJ:ftroHr^I8t7F-nS 



mm. 

B0* 

[ 07 ] *»WO-|litWfc: J: I. rn-b^ig$r^tUr 

B0,. 

[ 08 ] *flMB^-**WK: J: 5 r^xxm^-m 

B0. 

[09 ] **BBWJSl^HftWC J: *tt££WM&*ii?? 

0iB0. 

[010 3 *%B^iJ<0lQkfl(cJ:«nS«ffi»B^$ 

i o *mftmm 

12 7^-^H#*«R« 

14 h7^? 

16 V-xyY\s4>ffi& 

1 7 »ffi0ifsmiioa5^ 

1 8 y- MffltttJI 

2 o y- hmm 

22, 28, 42, 4 6, 70, 80. 92, 96. 1 

0 6. no imfcm 

2 4 «tt77^ 

26. 44, 78. 94. 108 l 7 f -^h77 

2 9 ffiSjg^HHD 

3 0 SWffiA'yTJi 
3 1, 5 3 ttflW 

3 2 K/l 

3 4 OTtt&M 

39, 62, 76. 86, 102, 118 ^mttffl 

4 0, 64, 88, 1 04, 1 20 A'iJ7f 

4 8, 90, 112 u^nmmwm 

5 0 t aT/l' • 4 >"W vmn 
5 2 

54 A-fra 

5 4 *«tti^-Kl 

60. 75, 85, 100, 117 S^tt&gl 

72, 82, 97. 1 14 mm&VJTM 

73, 83, 98. 115 ftkttl 

74, 84, 9 9, 1 1 6 Smtti'-KJI 



BNSOOCIft <JP.411288940A_J.> 




BNSDOCID: <JP_*1 1288940A_J_> 




BNSOOCID: <JP_411288940A_J_> 



